Engineering proteases with altered specificity.
Recent analysis of the crystal structures, both of the retroviral aspartyl proteases from Rous sarcoma virus and human immunodeficiency virus type 1 and of the serine proteases subtilisin and alpha-lytic protease, has enabled the rational design of mutations in the substrate-binding pocket of these enzymes. Alterations in steady-state kinetic properties of the purified mutant enzymes have been detected in vitro by following the cleavage of synthetic peptide substrates. These analyses have identified key amino acid residues in each of these enzymes that are involved in substrate specificity, and they have provided the foundation for the design of proteases with novel substrate specificities.